Key indicators: single-crystal X-ray study; T = 150 K; mean (S-S) = 0.002 Å; disorder in main residue; R factor = 0.048; wR factor = 0.079; data-to-parameter ratio = 20.2.
The new layered ternary sulfide, Nb 1.30 Cr 0.70 S 5 , niobium chromium pentasulfide, is isostructural with the solid solution Nb 1+x V 1Àx S 5 and belongs to the FeNb 3 Se 10 structure type. Each layer is composed of two unique chains of face-sharing [NbS 8 ] bicapped trigonal prisms (m symmetry) and edgesharing [MS 6 ] (M= Nb, Cr) octahedra (m symmetry). One of the two metal sites is occupied by statistically disordered Nb and Cr atoms, with 0.3 and 0.7 occupancy, respectively. The chains are connected along the c axis, forming two-dimensional layers, which then stack on top of each other to complete the three dimensional structure. As a result, an undulating van der Waals gap is found between the layers.
Related literature
The title compound is isostructural with FeNb 3 Se 10 (Meerschaut et al., 1981) , Cr 1.70 Nb 2.30 Se 10 (Mori et al., 1984) and Nb 1+x V 1Àx S 5 (Yun et al., 2003) . For the structure of a related niobium sulfide, see: Rijnsdorp & Jellinek (1978) . For ionic radii, see: Shannon (1976) . For related literature and background, see: Kim & Yun (2002) ; Gelato & Parthé (1987) .
Experimental
Crystal data 
Data collection: RAPID-AUTO (Rigaku, 2006 ); cell refinement: RAPID-AUTO; data reduction: RAPID-AUTO; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: locally modified version of ORTEP (Johnson, 1965) ; software used to prepare material for publication: WinGX (Farrugia, 1999 (Mori et al., 1984) , and the solid solution Nb 1+x V 1-x S 5 (Yun et al., 2003) . (M= Nb, Cr) octahedra. The Nb atom is surrounded by six S atoms in a distorted trigonal-prismatic fashion. Atoms S1, S3, and S4 form an isosceles triangle, the S3-S4 distance (2.047 (2) Å) being much shorter than the other two (> 3.0 A).
This short S3-S4 separation is typical of (S-S)
2-pairs (Kim & Yun, 2002) . The Nb atoms are further coordinated by two additional S atoms that cap two of the rectangular faces of the trigonal prism. The Nb-S distances, ranging from 2.507 (1) to 2.607 (2) Å, are in agreement with the usual Nb-S distances found in niobium sulfides such as NbS 3 (Rijnsdorp & Jellinek, 1978) . Longer Nb-S distances are observed for the capping S5 atoms. The Nb-centered bicapped trigonal prisms share their triangular faces to form a one-dimensional chain along the direction of the b-axis. Two of these chains are linked together by sharing two S1 atoms to form a double bicapped trigonal prismatic chain, [Nb 2 S 8 ].
The M2 site, occupied by 30% of Nb and 70% of Cr, is surrounded by six S atoms in a distorted octahedral fashion.
These octahedra then share their edges through atoms S2 and S5 to form a one-dimensional chain. Again, two octahedral chains are bound by sharing two S2 atoms and thus form a double chain, [M 2 S 6 ]. In spite of the partial occupation of Nb, the M-S distances are in good agreement with that calculated from their ionic radii (2.455 Å, Shannon, 1976) . This structural unit allows significant interchain zigzag metal-metal interactions, and an intermediate M-M separation (3.190 (2) Å) is found. The intrachain M-M distance, which is significantly longer than the interchain M-M distance, is the same as the repeating unit along the b-axis (3.3638 (5) Å).
These double Nb and M-centered chains are condensed together through atoms S1 and S5, and a quadruple chain of composition [Nb 2 M 2 S 12 ] is completed. Finally, these chains are connected along the c axis to form a two-dimensional layer, 2 ∞ [NbMS 5 ]. These layers then stack on top of each other to form the three-dimensional structure with an undulating van der Waals gap, as shown in Figure 1 . There is no bonding interaction, only van der Waals forces, between these layers.
Experimental
The title compound, Nb 1.30 Cr 0.70 S 5 was obtained from a reaction of Nb, Cr, and S in an elemental ratio of 1:1:5 in the presence of LiCl as flux. The mass ratio of reactants and flux was 1:3. The starting materials were placed in a fused-silica tube. The tube was evacuated to 0.133 Pa, sealed, and heated to 973 K at a rate of 80 K/hr, where it was kept for 7 days.
The tube was cooled at a rate of 4 K/hr to 373 K and the furnace was shut off. Air-and water-stable black needle-shaped crystals were isolated after the flux was removed with water. Qualitative analysis of the crystals with an EDAX-equipped scanning electron microscope indicated the presence of Nb, Cr, and S. No other element was detected. significantly by introducing the disordered model, and the displacement parameters became more plausible. The best fit was found when the M2 site was refined with site occupancy factors (s.o.f.) of 30% for Nb and 70% for Cr. With the composition established, the s.o.f.'s were fixed and the data were finally corrected for absorption with the use of the numerical method.
The structure was standardized by means of the program STRUCTURE TIDY (Gelato & Parthé, 1987) . R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. supplementary materials sup-6 
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